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1. Jlannble 06 ucnbITaTensHO 1a6oparopuu (LEeHTpE)

IlonHOE HAaMMEHOBAHHE OPraHU3aIIH.

PacnpeneneHHblii  HEHTP K O/UIEKTHBHOIO  moJb30BaHusi  DenepajibHOrO
roCy1apCTBEHHOr0 OKI:KETHOro Yyupe:xaeHus Haykum HWHcTHUTYyTa CTPYKTYpHOM
MaKpPOKHHETHKHM M mpodjemM martepuasioBenenuss um. A.I'. Mep:kanoBa Poccuiickoi
aKajgeMHMHU HayK

CokpallleHHOe Ha3BaHUE OPraHU3alUu:

PIKII MICMAH

Anpec:
142432 r. Yepnoroaoska, M.O., yi. Akagemuka Ocunbsina 1.8, UCMAH

Tea.: +7(496) 524 6384 E-mail: isman@ism.ac.ru, Web-site: www.ism.ac.ru

®.1.0. pykoBoauTelst oprauu3anui (MOJIHOCTBIO), VUeHasd CTENEHb:

KosajieB /Imutpuii FOpbeBu4, 10KkTOp PU3HKO-MaTEeMATHYCCKUX HAYK

Tea.: +7(496) 524 6210 E-mail: kovalev@ism.ac.ru Web-site: www.ism.ac.ru

2. JlanHble 00 yupeautene (y4peauTesx)

IlonHOC HAaMMEHOBAHHE OpraHu3aIunun.

degepanbHOE  TrOCYIapCTBeHHOE OlOMKeTHOe ydpeskaeHue Haykm HHceruTyT
CTPYKTYPHOH MAKPOKHHETHKH M MpodjeM MatepuagoBeaeHusi um. A.I'. MepxaHoBa
Poccuiickoi akaieMuu HayK

CokpallleHHOe Ha3BaHUE OpraHU3alluu:

NCMAH

Anpec:
142432 r. Yepuoromnoska, M.O., yi1. Akagemuka Ocunbsina 1.8,

NCMAH

Ten.: +7(496) 524 6384 E-mail:_isman@ism.ac.ru Web-site: www.ism.ac.ru

®.1.0. pyKOBOAUTEIIS OpraHu3alliui (HOJ'IHOCTLIO), yu€Has CTCIICHb:

AabimoB Muxaua UBanosuu, 4i.-kopp. PAH, npogeccop

Teu.: +7(496) 524 6376 E-mail: alymov@ism.ac.ru Web-site: www.ism.ac.ru
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1. ['pynna ckaHUpYFOIIEH IEKTPOHHONH MUKPOCKONUHU (pyKoBoauTENb Tpynmbl A.C.
lykun)

HaumenoBanue u o00o3Hauenue qokymenta |OOnacTb MecTo pacnonoxeHus B
pacupoCTpaHEeHUs HCTIBITATEIbHON

nabopaTopuu (IIEHTPE)

[Tacnopt PUUKIT ICMAH PLKIT UICMAH Kowm. 105. JTabopaTopHsrii
KOpITyC

ITpuxas o coznanuu PLIKII MICMAH PIKII ICMAH Kowm. 105. JTabopatopHbIii
KOpITYC

[Tonoxenue o PLUKITI MCMAH PLKIT MICMAH Kowm. 105. JTabopatopHsrii
KOpITyC

[Iporpamma u Metoanka paboThl Ha UccnenoBanue Kowm. 105. JIaboparopHsiii

ABTOOMUCCUOHHOM CKaHUPYIOLIEM MUKPOCTPYKTYPBL U | KOpPITYC

a5IeKTpoHHOM MuKpockorie Zeiss Ultra Plus c¢| snementHoro cocrasa

MPUCTABKOW PEHTTEHOBCKOTO MUKpOaHallu3a | 00pa3IoB

INCA Energy 350 XT (Oxford Instruments)

Bunbl n3mepennii, NpOBOAUMBIX TPYIIIONW CKaHUPYIOLIEH IEKTPOHHOW MUKPOCKOIIHH

HaumenoBanue MECTOA0B HNJIN
MCTOJUK U3MCPCHUA

HopMaTuBHO-TeXHMYECKAS
JNOKyMEHTaLus Ha
TUTHEHNYECKUE HOPMATHUBbI
YCIIOBUH Tpyzaa

HopmaTtuBHO-TEXHHUECKast
JIOKYMEHTALHSI HA METOJIbI
H3MEPEHUN

IIporpamma n MeToauka
U3MEPEHUM Ha
aBTOOMHUCCUOHHOM
CKaHHUPYIOLLEM JJIEKTPOHHOM
mukpockorne Zeiss Ultra Plus

[Ipubop npeaHazHayueH AJis
IPOBEICHUS UCCIIEJOBaHUI B
MOOBIX 00acTAX
matepuanoBenenus. [Ipudop
M03BOJIAET paboTaTh ¢ oOpasamMu
00JIBIIIOrO pa3Mepa.

OcHaieHHOCTh cpencTBaMu u3mepenui (CH)

HaumenoBanue|HanmenoBanue |(M3roroButens |/mamazon |Kmacc Tounoctu, |I'ox BBOJa B
mmepsiembix  |CH, tun (ctpaHa, W3MEPEHUH |MOTPEeIIHOCTh SKCILTyaTaluIo,
mapamMeTpoB, |(Mapka), MPENPUATHE, U3MEpPEHUI WHBEHTAPHBIN
METOJIOB MJIM  |3aBOJICKOM, bupma) HOMEP
METOIUK WHBEHTapHBIN

HOMEp, ToJ1

BBIITyCKa




[Tonyuenue ABTOSMHUCCHOHH |['epmanHus, Pazpemenne |Y ckopstomee 2009,
M300pakeHU  [pIiA Carl Zeiss 10 1 HM npH |HanpspKEHUE OT 01357004
c CKaHUPYIOUIUIA 15 xB, 0,02 B 1o 30 kB,
MOBEPXHOCTH, (IJIEKTPOHHBII aHaJIM3Upye |TOK 30H7a OT 4
HU3JI0Ma WIN MHKPOCKOII MBIE A 1o 20 HA,
nunda CBEPXBBICOKOTO AJIEMEHTHI  |pa3peleHue
oOpasiia, paspenieHus 5B —94Pu |anepro-
onpexnenenue |Zeiss Ultra Plus JMCIIEPCHOHHOTO
pasMepoB Ha 6ase Ultra 55 nerekropa 129 5B
CTPYKTYPHBIX |C IIPUCTAaBKOMI pu 5,9 k3B
COCTaBJISIOUINX [pEHTTEHOBCKOTO
U JIOKJILHOTO [MHUKpOaHaIN3a
anementHoro |(INCA Energy
cocraBa 350 XT (Oxford
Instruments)
Ckanupyromuii |['epmanus, 2002,
anektponnsii  |Carl Zeiss 1357001
mukpockon LEO
1450 VP c
IIPUCTABKOU
SHEpro-
JMCTIEPCUOHHOT
o a"anu3a INCA
300
KanpoBslit coctaB paOOTHUKOB
®. U. O. Homxuocts  [OOpazoBanue |Bua nesarenbHOCTH
Hlykun Anekcanap |c.H.C. BBICIIIEE, PykoBo/iCTBO 1 KOOpAMHALIMA BCeX PabOT MpHU
CepreeBuu CTH MPOBEJCHUH UCTIbITaHUN. OniepaTop
o AIEKTPOHHOTr0 MUKpockora Zeiss Ultra Plus,
bosipuenko Onbra [H.C. BBICITIEE, OmnepaTop 3JIEKTPOHHOTO MUKPOCKOMa Zeiss
JImuTpreBHa k..M. Ultra Plus;
Myxuna Huna TEXHOJIOT cp. Omneparop 31meKTpoHHOro MuKpockoma Carl
WnmaproHoBHA cnenuanpaoe  [Zeiss LEO 1450 VP




2. I'pynna peHTreHOCTpYKTYpPHOTO aHaJIN3a (PyKOBOAUTED IPYMIIbI

J.}O. KoBanes)

HaumeHoBaHue 1 0603HaueHUE O65acTh pacpoCcTpaHEeHUS MecTto

ITOKyMEHTA [PACIIOJIOKEHUS B
MCIIBITATEIIbHOM
mabopaTopuu
(tIeHTpe)

[Tacnopt PLIKIT MICMAH PLIKII MCMAH Kom. 121.
JlaGopaTopHBIi KOpIyC

[Ipuka3 o cozmanuu PLIKII MCMAH PLIKII MICMAH Kom. 121.
JlabGopaTopHEIil KOpITyC

[Monoxenue o PLIKII UICMAH PLIKII ICMAH Kom. 121.

JlaGopaTopHbIii Kopmyc

X’TRA

[Iporpamma 1 METOMKA U3MEPEHUMN
perTreHoBckoro nudpakromerpa ARL [monukpucrammaeckux

MaTepHasIoB.
PenTrenorpaguyeckoe

BBICOKMX TEMIIEpATypax.

IMCCJIICIOBAHUEC MAaTCPpUAJIOB IIPpH

Onpenenenue (pazoBoro cocraBa Kowm. 121.

JlaGopaTopHbIil KOpIyC

Buael usmepennii, IpoBOAUMBIX I'PYIIIION PEHTICHOCTPYKTYPHOIO aHalIu3a

IHanmeHoBaHue MECTOA0B HNJIN
MCTOJJUK U3MCPCHUA

HopMaTuBHO-TEXHUYECKAS
JIOKYMCHTAIMA Ha
FUTUEHUYECKUE HOPMATUBBI
YCJIOBHM Tpy/Ja

HopmartueHO-
TEXHUYECKAasI
NTOKyMEHTAUs Ha
METObI U3MEPEHUI

Onpenenenue pazoBoro cocraBa

[Iporpamma u MmeToIMKa

[Iporpamma 1 MmeToIMKa

TTOTKPHCTATLTMICCKIX M3MEpEeHUI peHTTEHOBCKOTO M3MepeHui

MATCPHATIOB mu¢ppaxtomerpa ARL X’TRA  |peHTreHOBCKOro
mudpakromerpa ARL
X’TRA

PenTrenorpaguyeckoe [Iporpamma u MeTOMKA [Iporpamma u MeToauKa

MICCIICIOBAaHHE MaTEPHAJIOB MIPH M3MEPEHUH PEHTTEHOBCKOTO M3MEepeHu i

BBICOKMX TEMIIEpaTypax mudpakromerpa ARL X’TRA  [peHTreHoBcKOro
mudpaxtomerpa ARL
X’TRA

OcHarieHHOCTh cpeacTBamu uamepenuit (CH)

HanmenoBanue [HammenoBanue CU, [M3roroBurenb Jnanazon Knacc lon

M3MEpSIEeMBIX  [THII (MapkKa), (cTpaHa, M3MepeHuit TOYHOCTH,  [BBOJIA B

MmapaMeTpoB,  [3aBOJICKOIA, MPEIIPUsTHE, [MOTPENTHOCTh PKCILTya

METO/IOB WJIM  [MHBEHTAPHBII (bupma) M3MEpeHui  (Taiuio,

METOAMK HOMED, TO/1 BBIITyCKa MHBEHTA

M3MeDEHUI [DHBIA




Ornpenenenue |PeHTreHOBCKUMI [[IBelinapus, JTuanason 20:  [TounocTh 2012
(azoBoro ¢ pakromerp ARL [Thermo -8-164°, nekoepa: ©33225
cocraBa X’TRA Scientific +/- 0.00025°
[OJIMKPHUCTAILIT

MYCCKUX

MaTepHaIoB

PentrenorpadullIpucraska x IABcTpusi, Anton  |/lnanazon To4HOCTB 2012
gecKoe mudpakToMeTpy Paar TeMITepaTyp: TEpMONaphL:  |(h33225
nccienosanne |ARL X’TRA — oT KOMHaTHOH |+/- 10°C

MaTepHaioB  [BBICOKOTEMIIEPATYpPH imo 2000°C.

pu Boicokux [ast kamepa HTK2000

TeMIeparypax

KanpossiiicocTaBpabOTHUKOB

d. U. O. JlomkHOCTD OO6pa3oBanue Bun nestenbHOCTH
Koganes Jmutpuit 3aB. 71a0. BbICILIEE, /1.().-M.H. PykoBozicTBO U
OpreBny KOOpJIMHAINA BceX paboT
[IpY IIPOBEICHUN AHAJIA3A.

Kosanes l1Ban M-H.C BhICIIEE K.().-M.H. [IpoBeneHue N3MEpEHUN
/IMuTpueBny
Hurmatynnuaa M.H.C BBICILIEE [IpoBeneHue N3MepeHU
['ynpHa3
Pama3aHoBHa

3. I'pynina BpeMsIIpoaeTHOM BTOPUYHO-NOHHOWMMACC-CIEKTPOMETPUH

(pyxoBonutens rpymimbsl A.B.Kapmios)

HanmenoBanue u O6nacTh pacpoCTpaHeHUs Cpok Mecrto

0003HaYeHHE nencTBs pacrojoXeHus B

ITOKyMEHTa UCTIBITaTEIbHOM

[Macnopt PLIKIT MCMAH [PLKII ICMAH Kom. 114
UTaGpopaTopHBIil KOpITyC

[TpyKa3 o cO3IaHuH PLIKII ICMAH Kowm. 105

PLIKIT UCMAH JlaGpopaTopHbIit KOpIyc




M3MEpEHU Ha
BPEMSAIIPOJIETHOM
BTOPUYHO-MOHHOM Macc
CIIEKTPOMETpE

Specifications TOF-SIMS.5

HIIEMEHTHOTO H
MOJIEKYJISIPHOTO COCTaBa
[MOBEPXHOCTHU, CIOUCTHIX
CTPYKTYp ¥ Mex(pa3HbIX
rpaHwuIl, MpoduIci
IerupOBaHMSI, TIOTyICHHE
TPEXMEPHBIX KAPTHH
[pactipeieieHus JIEMEHTOB.

[Monoxenne o PIIKII PLIKIT MCMAH Kom. 105
NCMAH JTaGpopaTopHBIil KOpITyC
[Iporpamma u meroauka  [MccrnenoBanust Kom. 105

UlaGopaTopHbIi KOpIyC

Buasl n3zmepenuii, NpOBOAMMBIX I'PYNIIONH BPEMSIIPOIECTHON BTOPUYHO-HOHHONWMACC-

crnexkrpomerpuun PLIKIT MCMAH

HaunmenoBanme METOJ0B UJIN
MCTOJUK U3MCPCHUA

HopwmatusHo-
TEXHUYECKASI
JIOKyMEHTaIus Ha
TUTUEHUYECKUE
HOPMAaTHUBBI YCIOBHUI

HopmarusHo-
TEXHUYECKas
JIOKyMEHTaIus Ha
METO/BI U3MEPEHUN

lccnenoBaHMst 3JIEMEHTHOTO U
MOJIEKYJISIPHOTO COCTaBa
[HOBEPXHOCTH, CJIOUCTBIX CTPYKTYp U
MeK(pa3zHbIX FPaHULL, TpopuIeH
IIETMPOBAHMS, TIOJyUYEHUE
TPEXMEPHBIX KapTUH paclpeleleHUs
DIIEMEHTOB.

Bce uccnenoBanust MOT'YT ObITh
[IPOBEJCHBI B UHTEPBAJIE TEMIIEPATYP
01-150°C+600°C.

IIporpamMma u Metonuka
n3Mmepennit Acceptance
Performance Specifications
TOF-SIMS.5

OcHarteHHOCTh cpeicTBamu uameperuit (CIH)

HavmenoBanue |[HanmeHOBaHME Hzrorosuteny Jluamnazoxn
M3MEPSEMBIX CU, tun (Mapka), |(cTpaHa, M3MEpPEHUI
[1apaMeTpOB, 3aBOJICKOU [pEaIIpUATHE,

METOJI0B WUJIN MHBEHTAPHbIN (bupma)

METOTUK HOMEp, TOJT

M3MEeDEHUs BBIITVCKA

Kiacc T'on BBOMA B
TOYHOCTH, SKCILTyaTaluIo,
HOI‘peIHHOCTI) I/IHBeHTapHBIfI
U3MEPEHUI | HOMEp




Cnextpockonust |Macc-ciektpometp [[‘epmanus,  [MaccoBelii [MaccoBoe 2007,
MOBEPXHOCTH. BpEMSANpOJIETHEINA |- MIOHCTEp, [IMama3oH  [pa3percHue 1350596
V30Gpaenme  |[BTOPHYHO-HOHHBIN ION-TOF 1- 10000.
[TOBEPXHOCTH. TOF-SIMS.5 - Gmbh 10000a.2. IPazperienne
100P, 206147, o

[MpodunmupoBanu
e 10 ruTyGuEe. MMOBEPXHOCTH

60 HM.
Mccienosanus B

Pazpermenue
[IPOKOM

o riayoune 3
MHTEpBaJe

HM.
TeMIeparyp
KanposbiiicocTaBpabOTHHUKOB
d. U. O. JlomxHocTh  [(OOpa3oBaHue Bup nesitensHOCTH
KapnoB Annpeit  |M.H.C. BEICIIICE PykoBoz1cTBO U KOOpAUHAIIMS BCeX pabOT
BragucnaBoBud IIPH MPOBEICHUN UCTIBITAHUI

Omneparop TOF- SIMS.5,

bycypuna Mapust [M.H.C. BBICIIICC Omneparop TOF- SIMS.5
UleonnnoBHa

4. T'pynmna MexaHUYECKHUX MCIBITAHUM MaTepuaoB (pyKoBoauTensb rpymmsl A.B. bokoB)

HanmenoBanue u O6nacTh Cpox MecTo pacIoyioKeHUs B

0003HaueHHE JOKYMEHTA [pacipOCTpaHEeHuUs NEICTBUSL  [MCTIBITATEIILHOU
maboparopun (IIEHTPE)

[Macnopt PLIKITI NCMAH PLIKITI ICMAH Kowm. 112
JIaGpopaTopHbIil KOPIYC

[Ipuka3 o coznanuu PIUKIT  [PHKIT MCMAH Kom. 112

MCMAH JlaGpopaTopHBIil KOpITYC

[Tomoxenue o PLIKIIT PLIKIT ICMAH Kowm. 112

NCMAH UlaGpopaTopHsblit KOpIyc

INSTRON Universal
Testing Instruments

3yuenue npobiem
[IPOYHOCTH U
MIACTUYHOCTH

Kowm. 112
JlaGpopaTopHBIil KOpITYC




OcHanieHHoCTh cpeacTBamu uamepenuit (CH)

HaunmeHnoBaHe HanMmenoBanue [M3roroBurenb Junanazon Kitacc Tounoctu, [['o1 BBOJIa B
M3MEPSICMBIX CH, Tun (cTpaHa, M3MEPEHHI  [[TOTPEITHOCTh  PKCIUTyaTalu
[1apaMeTpoB, (Mapka), [IPEAIIPUATHE, M3MEpPEHUI FO
METOIOB HJIN 3aBOJICKOM bupma) MTHBEHTAPHBIH
METOIUK MHBEHTAPHBIN HOMED
M3MEPECHUS HOMED, TOJT

BEITTyCKa
3yueHue VHUBEpCANbHBIE BenukoOpurtanus, |/lnanazox +-0.5% ot 1981,
MEXaHUYECKUX  |gcrprrarenpHble |[INStron Limited  [Harpysox HArpy3KH, 33225
CBOICTB MATITHHBI 0.001 - +-0.25% ot
MaTepHaioB, INSTRON. 10000k, IIIKAJTBI
MCIHBITAaHUA OPY 1981 CKopocTh
Pa3TMYHBIX HaATPYy)KESHUS
[YCIIOBUSX oT] MKM/MHH
Harpy>KeHus, 0 5 cM/MUH

KanapoBslii cocTaB paGOTHUKOB

d. U. O. JlomkHOCTD OOpa3zoBaHue  |[Bup 1esATEIBHOCTH

IbokoB THK.-HICC. BEICIIIES PyKOBOJICTBO U KOOpJMHAIIMSI BCEX padOT MpH
IAnekceit [TPOBEICHUH UCTIBITAHUM.

BukropoBuu

CriueB B.H.C. BEICIILIEE, [IpoBeeHNE N3MEPEHNI HAa YCTAHOBKE
ATIeKcaHap K.T.H. Instron-1195

EsrenneBny

bycypuna M.H.C BEICIIIES [[poBeieHNE U3MEPEHNI HA YCTAHOBKE
Mapust Instron-1195

JIeoHnmoBHa




